The objective of this study was to determine the quality of life in elderly Health Family Units (HFU) in Carpina (PE, Brazil) evaluated by Barthel Index and application of geostatistical tools. The main conclusions are the Barthel Index characterized the elderly of municipality as independent, with scattered cases of dependency in the elderly, being directly related frameworks of advanced age; the sampling scheme was not sufficient to detect the spatial variability of the data. QUALIDADE DE VIDA DE IDOSOS DOMICILIADOS EM CARPINA (PERNAMBUCO, BRASIL), POR MEIO DO ÍNDICE DE BARTHEL RESUMO: O objetivo deste trabalho foi determinar a qualidade de vida em idosos de Unidades de Saúde da Família (USF) da Cidade de Carpina (PE, Brasil) por meio do Índice de Barthel e aplicação de ferramentas de geoestatística. Como principais conclusões têm: o Índice de Barthel caracterizou o idoso do Município de Carpina como independe, havendo casos esparsos de dependência do idoso, estando relacionados diretamente com quadros de idade avançada; o esquema de amostragem não foi suficiente para detectar a variabilidade espacial dos dados. Palavras-chave: avaliação geriátrica, geoestatística, saúde pública, idade avançada, dependência do idoso.
INTRODUCTION
The growth of the elderly population is a worldwide phenomenon and is occurring at an unprecedented level. Data from the 2015 census of the Brazilian Institute of Geography and Statistics (IBGE) point to a population of 204.962.996 people, and the elderly over 60 years form the group with the highest growth in the past decade, accounting for 11.9% of Brazilian population (IBGE, 2015) . This is due to a reduction of fertility rates, increased life expectancy and a decrease in mortality rates (NOGUEIRA et al., 2008; MELO, 2009; RIGO et al., 2010; MINAYO, 2012) . Aging is a universal, progressive and irreversible process, which causes morphological, physiological, biochemical and psychological changes (MELO, 2009 ). Thus the elderly becomes more susceptible to external factors and various diseases, thus losing the functional capacity leading to death (MELO, 2009; MANTELO et al., 2008; ARAÚJO et al., 2011) .
Quality of life is a term with different dimensions, it depends on regions and cultures. It is related to subjective factors such as self-esteem, well-being, quality of relationships, pleasure, happiness, love and spirituality. And objective factors such as functional capacity, financial factors and material assets acquired (MIRANZI, 2008; TORRES, et al., 2009; MONTEIRO, 2010; RÊGO et al., 2012) . Some elements such as longevity, biological and mental health, productivity, relationships with friends and family, cognitive efficiency and income are seen as welfare indicator in old age (TORRES et al., 2009) .
The Barthel Index is one of the indexes more used to evaluate functional capacity of the elderly, it allows reliable and consistent results, evaluated by ten items of activities of daily living (ADL), dressing, bathing, eating, doing personal hygiene, up from bed and sit in a chair, bladder and bowel control, use the bathroom, walking and climbing stairs a score ranging from 0 to 100, which will indicate the degree of dependence of the elderly (SANTOS et al., 2009; CARDOSO, 2010) . The evaluation of the degree of dependence it is important to know the type of care needed and make a more accurate diagnosis according to the individual needs of each elderly.
Accordingly, should be used data analysis tools that allow the generation of public policies of health of the elderly, consistent reality of each municipality. Thus, the geostatistical have been used quite successfully in medical geography studies because it is based on a continuous stationary random function, which may be subjected to a wide range of hypothesis (SIQUEIRA, et al., 2008) . In practice, the existence of stationary gives the opportunity to repeat an experiment even if the samples must be collected at different points, because they are all considered to belong to the same population and the same statistical moments (VIEIRA, 2000) . The objective of this study was to determine the quality of life in elderly Family Health Units (HFU) Town of Carpina (PE, Brazil) through the Barthel Index and application of geostatistical tools.
MATERIAL AND METHODS
The study population consisted of elderly, inclusion criteria: people aged over 60 years, of both sexes, with or without some degree of dependence, as required by the Health Family Unit Program (HFU) of the Carpina city (PE, Brazil) ( Figure 1 ).
The study was conducted in 10 USF of the urban area of Carpina: ESF Três Marias, Florestinha, Santo Antônio I, Santo Antônio II, Senzala, São José, COHAB, Aparecida, IPSEP, and Loteamento Santana.
The research sample consisted of 100 elderly assisted by Family Health teams in the Carpina city. Where each HFU responsible for assistance to 10 elderly, who agreed to participate. To be included in the study, elderly volunteers had to be aged 60 years and be resident in the area of the HFU over a year. They were considered as exclusion criteria the elderly who did not have good cognitive performance to answer the questionnaire, as well as those with some declared disability. Respondents were determined following the visits schedule of a Community Health Agent (CHA) of each unit of family health included in this study. Figure 2 shows the city boundary of the municipality and the location of each of the households involved in this study. The elderly volunteers will be informed about the purpose and methodology of the study and writing may be included by consent, according to Resolution 196/96 CNS.
The Barthel Index comprises ten items of mobility are the basic activities of daily living (ADL): dressing, bathing, eating, doing personal hygiene, getting up out of bed and sit in a chair, bladder and bowel control, use the bathroom, walking and climbing stairs (TORRES et al., 2009; CARDOSO et al., 2010) . The activities that make up the index have been adapted in the form of questions to be answered and observed.
The cutoff points defined for the index were: 0-15 points-total dependence; 20-35 points -severe dependence; 40-55 pointsmoderate dependence; 60-95 points -mild dependence; and 100 points -independent (TORRES et al., 2009) .
A database from the field survey with 100 elderly, the sampling sites was generated (the homes visited) georeferenced, allowing the subsequent spatial these.
Data were analyzed using the SURFER 11 (GOLDEN SOFTWARE, 2012) program, to determine the main statistical moments (mean, median, minimum, maximum, variance, coefficient of variation, kurtosis, asymmetry coefficient, frequency distribution and obtain the maximum deviation from the distribution Normal (n), or Lognormal (Ln) through the test error probability Kolmogorov-Smirnov (KS) at the 1% level of probability).
The spatial variability of the data was determined by semivariogram modeling experimental (McBRATNEY and WEBSTER, 1986; VIEIRA, 2000) considering that all values satisfy the hypothesis of stationarity (intrinsic hypothesis of geostatistics). The semivariogram was determined considering the following equation 1:
(1)
It is understood, by geostatistical analysis, lifting the experimental semivariogram and subsequently adjusting to a family of theoretical models, allowing you to view the nature of the spatial variation of variables (JOURNEL and HUIJBREGTS, 1978; McBRATNEY and WEBSTER, 1986) .
Then it was carried spatial characterization of the Barthel Index in the study area, using the amounts recorded in field survey, generating maps of isolines, using the SURFER 11 (GOLDEN SOFTWARE, 2012) software, in addition to evaluating the spatial continuity of the Barthel Index, using tools geostatistics.
The used coordinates were obtained in field survey in the visited homes, and these interpolated with the aid of a mathematical model to obtain best fit the behavior of the variable, subsequently estimated unsampled values using the semivariogram adjustment parameters by means of the technique of kriging interpolation. and total dependence to perform daily activities. The evaluation of the degree of dependence it is important to know the type of care needed and make a more accurate diagnosis according to the individual needs of each elderly. Commonly ranks dependence on total severe, moderate, mild and independent. A person with mild dependency needs supervision only. Since the person with moderate dependency needs supervision and support of another person to perform a certain task. The elderly with severe dependency needs ongoing support to perform activities of daily living. Finally, the person performing certain activities of daily living alone is considered independent (ARAÚJO et al., 2011) .
RESULTS AND DISCUSSION
The elderly characterized this study has an average age of about 73 years, with an average weight of 67.61 kg and average height of 1.59 m. However it noted that the minimum and maximum values for the parameters age and weight varied considerably as shown by variance values (Table 1) , while the height was the parameter that showed the lowest value of variance (0.006). They were now expected variance values for the Barthel Index, since the same includes all other parameters in this study, besides being an index that reflects the quality of life of the elderly, with a qualitative parameter.
The coefficient of variation is low found values for age, height and weight; and median for the Barthel Index, according to the classification proposed by GOMES (1984) .
The skewness and kurtosis values indicate the presence of lognormal frequency distribution for the Barthel Index and normal for other parameters (age, height and weight). This fact is confirmed by the Kolmogorov-Smirnov normality test (D, Table  1) .
The linear correlation matrix shows that the cause and effect relationship between the Barthel Index and the other parameters under study is the reverse order, especially for the Barthel Index and age (|r|= -0.424). In this case, it can say that with increasing age of the elderly there is a decrease in the Barthel Index value, representing greater the of elderly's dependence degree. The parameters showed insignificant values of linear correlation when compared with the Barthel Index. The linear correlation matrix shows the weight x height has a correlation value of |r| = 0,527, with a positive correlation, indicating that the greater the height, the higher the weight. However this did not reflect on the Barthel Index, as shown by the other linear correlation values.
The geostatistical analysis showed that all parameters had pure nugget effect (PNE), indicating that the sampling scheme was not sufficient to detect the spatial dependence among samples (SIQUEIRA et al., 2008; VIEIRA, 2000) .
However, in this case the USF allocated in the Carpina city (PE, Brazil), does not consider all neighborhoods uniformly, occurring the presence of two islands concentration of sampled values in the urban area, one in the central area of the city and one on the east side, and corroborating the presence of PNE (Figure 2 ). Figure 3 respectively shows the isolines map for the attributes under study: Barthel Index, age, weight and height; constructed by means of the parameters "default" SURFER program, which is based on a linear interpolation model by kriging (GONDEN SOFTWARE, 2012) .
The isolines map to the Barthel Index shows that in the Carpina city (PE, Brazil), the elderly have mild dependence (60-95 points) or are completely independent (100 points) (TORRES et al., 2009) . In some individual cases located in the central area of the city occur values less than 60 indicating moderate dependence (40-60 points), severe (20-40 points) or total (0-15 points). The presence of a greater dependence of the elderly in the central area of the city may be associated with the region further development and higher incomes, reflected in greater longevity of the elderly. When associate the weight of the maps with the height (Figure 3) can display the relationship between the dependence assessed by the Barthel Index and the higher age of the elderly, also confirming to the data presented in Table 2 (Barthel Index and Age: |r| = -0.424). In this case the public policies for the elderly should be concentrated in this region, according to the lawsuit filed by isolines map (Figure 3) .
The isolines map to the weight of the elderly (Figure 3) showed that there are also individual cases of most weight in central urban area. However, it is difficult to say whether this case there is a public health problem in relation to obesity, since other parameters are associated (VICTOR et al., 2009 ). On the other hand, the spatial weight of the elderly also provides subsidies for the determination of public health policies the elderly, because it allows understanding and offering the USF specific working conditions to the population's needs. The height map of the elderly is itself only an indicator of the physical composition thereof, however, can be associated with weight and in turn comprises a parameter for a better understanding of possible future public health problems. There are individual cases of greater height in the northern part of the urban area.
CONCLUSION
The Barthel Index described the elderly of Carpina city as independent, with scattered cases of elderly dependency usually related to old age frames. The sampling scheme was not sufficient to detect the spatial variability in the data. 
